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ing the steps of: sending a communication in half duplex format from a first mobile radio communications station MS (38) to a first 
base transceiver station BTS (40); converting the format of the communication in half duplex format received at the first BTS into a 
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RADIO COMMUNICATIONS SYSTEM, BASE TRANSMITTER STATION 
AND METHOD FOR SUPPORTING HALF DUPLEX CALLS 

5 Field Of The Invention 

The present invention relates to a radio communications system, base 
transmitter and method for supporting half duplex calls. 
Background Of The Invention 

In a half duplex communications system between two portable or mobile radio 

10 communications units or the like, herein referred to collectively as mobile stations, MSs, a 
message is allowed to be sent by only one MS at a time. Thus, such systems need to 
include a signalling procedure or protocol to establish which MS is to be allowed to 
transmit. After a connection has been established by such a procedure a communication 
message, e.g. representing speech of a user, is sent by the MS which has been authorised to 

15 transmit. There is also a signalling procedure to indicate that a transmitted message has 
come to an end. Permission to transmit is commonly requested by a 'push to talk' 
mechanism. Permission to transmit is flipped back and forth as necessary between the two 
MSs to enable a two way conversation to take place. This form of communication is also 
referred to in the art as 'dispatch calling'. MSs including those which operate according to 

20 a half duplex procedure may operate according to the Terrestrial Trunked Radio (TETRA) 
system which is a modern digital sytem using standard industry procedures. The signals 
representing speech in such a system are in a digital ACELP (algebraic code excited linear 
prediction) format. 

In contrast, a full duplex system is one in which when a connection has been 
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established between two transceivers either transceiver may transmit at any time. Public 
Switched Telephone Networks (PSTNs) generally provide foil duplex communications. 
The signals representing speech in these systems is generally in a different format from that 
of half duplex systems, e.g. it is in a PCM (pulse code modulation) format. 
5 Many cellular telephone systems provide national or international roaming to their 

subscribers via inter-system connections to similar systems in other regions or countries, 
typically via foil duplex PSTNs. An example of such an arrangement is shown in Figure 1 
of the accompanying drawings. In the arrangement of Figure 1, two network switching 
controllers known as Switching and Management Infrastructures (SwMIs) 10 and 12 each 

10 have a transcoder (XCDR) 24 and a mobile service switching centre (MSC) 26. The two 
SWMIs are interconnected via a PSTN 14, with a Mobile Station (MS) 16 in 
communication with a Base Transmission Station (BTS) 18 that is under the control of 
SwMI 10, and a MS 20 in communication with a BTS 22 that is under the control of SwMI 
12. Unfortunately, such arrangements typically support only a subset of services for inter- 

15 system communications. For example, inter-system duplex telephone calling is supported, 
while half-duplex calling is not. This is because PSTNs do not currently provide control 
signalling necessary to support half-duplex calling. This could prove to be a serious 
limitation where an important call is initiated in a half duplex format and the call fails 
because it cannot reach its destination in that format. 

20 Summary Of The Invention 

The present invention provides a novel system, method and apparatus for use 
therein for enabling half duplex, e.g. Push-To-Talk (PTT), messages to be sent via a foil 
duplex link such as a Public Switched Telephone Network (PSTN). Such a system, method 
and apparatus is not available in the prior art. 
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In accordance with the present invention in a first aspect there is provided a method 
of communication for supporting half-duplex communications via a full-duplex link, the 
method comprising the steps of : 

sending a communication in half duplex format from a first mobile radio 
5 communications station MS to a first base transceiver station BTS; 

converting the format of the communication in half duplex format received at 
the first BTS into a full duplex format and sending the communication converted into the 
full duplex format from said first BTS to a second BTS; 

converting the format of the communication received at the second BTS back 
10 into a half duplex format at the second BTS and sending the communication in the half 
duplex format to a second MS; 

thereby delivering the communication from said first MS to said second MS. 
In the method according to the first aspect of the invention, the full duplex 
communication may be sent via a communication link comprising a public switched 
1 5 telephone network, PSTN . The full duplex link may itself comprise a plurality of links of 
different types, e.g. landline, radio and optionally other links. The communication sent by 
the first BTS may be introduced into the PSTN and extracted from the PSTN by the second 
BTS via network switching controllers which conventionally are used to provide 
introduction and extraction of communications by MSs into and out of such a network. 
20 'Mobile station (MS)' as used herein is intended to include portable and mobile radio 

telephones and radio transceivers. 'Base transceiver station (BTS)' as used herein is 
intended to refer to a fixed transceiver which is operable to send radio communications to 
and receive radio communications from a mobile station (MS). 

In the method according to the first aspect of the invention, the conversion of 
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communication formats of signals representing speech carried out by the BTSs may be 
between a half duplex format which comprises a non-PCM format, such as a coded speech 
digital signal format, and a full duplex format which comprises a pulse code modulation 
(PCM) signal format. The non-PCM signal format may comprise a Terrestrial Trunked 
5 Radio (TETRA) digital signal format. 

The method according to the invention may further comprise the step of establishing 
connection along the full duplex link enabling the communication to take place by a 
procedure wherein the first BTS produces a call set up signal identifying the second MS, 
the call set up signal being in a format which is recognised by the full duplex system, e.g. 

10 especially a DTMF (dual tone multi-frequency) format which is recognised by many 
PSTNs. Such a call set up signal may be sent via a speech channel of the full duplex link. 
In such a procedure, the second BTS may be operable to convert such a set up signal back 
into an identity signal recognised by the second MS as a half duplex call set up signal. 

The present invention beneficially provides a signalling and communications method 

15 that can be deployed to include a transcoder bypass operation. A transcoder is a known 
device needed for example to convert between the format, e.g. PCM, required for 
transmission via a full duplex link such as a PSTN and another format, such as a non-PCM 
format, used outside such a link. However, use of a such a transcoder adds to the cost and 
complexity of a communications system. For transmissions that originate from a MS that 

20 uses a non-PCM coded format which are destined for a MS that uses the same non-PCM 
coded format, it is clearly beneficial to avoid transcoding. The method, system and 
apparatus according to the invention may be operated in a manner such that if a transcoder 
is included to provide communication in the full duplex link, the transcoder may be by- 
passed by the provision by the first BTS of a transcoder by-pass signal when a half duplex 
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signal is detected by the first BTS as described herein. 

In the method according to the first aspect of the invention, there may be included 
the step of establishing transmit permission at a maximum of one of said MSs at any given 
time. One of said MSs may thus be a calling MS and the other of said MSs a called MS, 
5 the method further comprising the step of establishing, prior to sending said 
communication, a default transmit permission condition wherein one of said MSs has 
transmit permission. The step of maintaining the half duplex transmit permission of either 
of said MSs may be made at either of said BTSs. 

The method according to the first aspect of the invention may further include the 
10 steps of: 

handing off one of said MSs to a third BTS; and 

transmitting, from the BTS from which said MS is being handed to said third 
BTS, the half duplex transmit status of said MS being handed off. Alternatively, the 
method may include the steps of: 
1 5 handing off one of said MSs to a third BTS; and 

transmitting, from the BTS from which said MS is not being handed off to said 
third BTS, the half duplex transmission status of said MS being handed off. 

The method according to the first aspect of the invention may further include 
the step of transmitting a half duplex transmission control signalling message from a 
20 sending one of said BTSs to a receiving one of said BTSs using in-band signalling via the 
full duplex connection between the two BTSs. The transmitting step may be made via a 
transcoder bypass. The transmitting step may be made by transmitting said half duplex 
transmission control signalling message via an unused bit of at least one octet of a 
transcoder bypass transmission. The transmitting step may comprise: 
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defining a message header in bits 5-8 allocated to an ACELP packet, wherein 
said message header denotes that subsequent bits include an in-band signalling message; 
and 

transmitting said half duplex transmission control signalling message via any of 
5 said subsequent bits. 

In the method according to the first aspect of the invention, the sending of the 
communication in half duplex format between the second BTS and the second MS may 
comprise said first BTS inserting an end-to-end signalling message into a setup message 
indicating a half-duplex call request. Iinitiating the half-duplex communication between 
10 the second BTS and the second MS may be brought about by a network switch controller 
associated with said second BTS identifying a half duplex call request from a telephone 
number associated with either of said MS. 

The method according to the first aspect of the invention may further comprise the 
step of transmitting a "half duplex reject" message from one of said BTSs to the other of 
15 said BTSs. The BTS receiving such a message may request half duplex transmission 
permission if the other rejecting BTS currently maintains the permission to transmit for an 
MS currently connected to said rejecting BTS. Alternatively, a "half duplex on 
acknowledgement" message may be sent from one of said BTSs to the other one of said 
BTSs where neither of said MSs currently has permission to transmit and both of said 
20 BTSs simultaneously send a "half duplex on" request to each other. 

According to the present invention in a second aspect, there is provided a 
communications system comprising: 

a first MS adapted to communicate with a first BTS in a half duplex format; 
a first BTS adapted to convert the format of a half duplex format 
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communication from the first MS into a fiill duplex format and to send the communication 
in full duplex frmat to a second BTS; 

a second BTS adapted to convert the format of the communication received in 
full duplex format from the first BTS into half duplex format and to send the 
5 communication in half duplex format to a second MS via a full-duplex connection and via 
a full-duplex transmission medium; and 

a second MS adapted to receive the communication in half duplex format from 
the second BTS; 

wherein said first MS is allowed to transmit a communication in half duplex 
10 format to be received in half duplex format by said second MS. The system may be 
operable to carry out the method according to the first aspect. 

According to the present invention in a third aspect there is provided a base 
transmitter station operable to perform the conversion of communications between half 
duplex and full duplex format for use in the method according to the first aspect. The base 
15 trasmitter station may be operable to serve as either the first BTS or the second BTS as 
defined herein, or both. 

Therefore, transmission of half duplex messages and control signalling for such 
transmissions is beneficially enabled via a full duplex link such as a PSTN by the present 
invention. This is achieved by suitable conversion at the first BTS of the format of such a 
20 call made by the first MS to enable transmission along the full duplex link to take place 
and re-conversion at the second BTS of the call into a format recognised by the second MS. 

In particular, the present invention beneficially provides a signalling and 
communications method, system and apparatus that can beneficially include a transcoder 
bypass operation. 
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The present invention may be applied to inter-system connections and migration to 
foreign systems, and, indeed, to any situation where full-duplex links are to be used as the 
bearer of calls made in a half-duplex format where no signalling mechanism for half- 
duplex transmission is provided by the full duplex link or network. 
5 Thus the present invention provides a method and system of communication between 

two remote MSs via a link which has not previously been available. This unexpectedly 
and beneficially provides a solution to the problem of prior art systems described earlier in 
which calls initiated in half duplex format are unable to reach their destination if this has to 
be reached via a full duplex link. 
10 US 5,297,147 describes an in-band signalling technique that allows transcoding to be 

bypassed. However, it is not contemplated in this reference to send half duplex 
communications via a full duplex network as described herein. 

GB 2,32 1,1 60 A describes a system wherein a MS can provide single slot or multi- 
slot data transmissions over an air interface. Again, it is not contemplated in this reference 
15 to send half duplex communications via a full duplex network as described herein. 

Embodiments of the present invention will now be described by way of example, with 
reference to the accompanying drawings, in which: 
Brief Description Of The Drawings 

Figure 1 is a simplified illustration of a prior art radio communications inter- 
20 system arrangement; 

Figure 2 is a simplified tabular illustration of a prior art PSTN audio 
information coding scheme; 

Figure 3 is a simplified tabular illustration of a prior art traffic format for 
indicating that transcoder bypass should occur; 
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Figure 4 is a simplified illustration of a system for PTT transmission control 
via a PSTN, constructed and operable in accordance with a preferred embodiment of the 
present invention; 

Figure 5 is preferred method for converting a half-duplex call into a full-duplex 
5 call, operable in accordance with a preferred embodiment of the present invention; 

Figure 6 is a simplified control flow illustration of PTT signalling operative in 
accordance with a preferred embodiment of the present invention; 

Figures 7 and 8, taken together, are simplified illustrations of messaging 
structures for transcoder bypass in-band PTT signalling, operative in accordance with a 
10 preferred embodiment of the present invention; 

Figure 9 is a simplified control flow illustration of BTS handoff with PTT 
signalling, operative in accordance with a preferred embodiment of the present invention; 
and 

Figure 10 is a simplified control flow illustration of BTS handoff with PTT 
15 signalling, operative in accordance with another preferred embodiment of the present 
invention. 

Detailed Description Of Embodiments of the Invention 

Reference is now made to Figure 4 which is a simplified illustration of a 
system for PTT transmission control via a PSTN, constructed and operable in accordance 
20 with a preferred embodiment of the present invention. As in the system of Fig. 1, the 
system of Fig. 4 shows two Switching and Management Infrastructures (SwMIs) 28 and 
30, each having a transcoder (XCDR) 32 and a mobile service switching centre (MSC) 34, 
interconnected via a full-duplex transmission link,such as a PSTN 36. A PTT-capable 
Mobile Station (MS) 38 is in communication with a Base Transmission Station (BTS) 40 



WO 02/03581 PCT/EP01/07624 

10 

that is under the control of the SwMI 28, and a PTT-capable MS 42 is in communication 
with a BTS 44 that is under the control of the SwMI 30. A suitable platform for the BTSs 
40 and 44 is an Enhanced Base Transceiver System (EBTS), manufactured by Motorola 
Inc., and described in Motorola Equipment Manual 68P81091E20, suitably modified as 
5 needed to implement methods described hereinbelow with reference to Figs. 4 to 10. Such 
modification is well within the ordinary capability of persons familiar with the construction 
and operation of BTSs. 

An exemplary operational scenario of the system of Fig. 4 is now described 
with additional reference to Fig. 5, which is a preferred method for converting a half- 
10 duplex call into a full-duplex call, operable in accordance with a preferred embodiment of 
the present invention, and Fig. 6, which is a simplified control flow illustration of PTT 
signalling operable in accordance with a preferred embodiment of the present invention. In 
Figs. 5 and 6, MS 38 and BTS 40 are referred to as "MS A" and "BTS A" respectively, and 
MS 42 and BTS 44 are referred to as "MS B" and "BTS B" respectively. A control time 
15 line is represented in Fig. 5 by an arrow 46. 

Fig. 5 shows a simplified signalling sequence used by a BTS to set up a full- 
duplex call on behalf of MS A making a half-duplex call to MS B in another system. BTS 
A handles the call as half-duplex via a half-duplex connection between MS A and BTS A, 
while it uses full-duplex call set-up signalling via the MSC to establish a full-duplex 
20 connection via the PSTN. On the receiving side BTS B handles the call as half-duplex via 
a half-duplex connection between MS B and BTS B. Once the full-duplex connection is in 
place, BTS A and BTS B can use a PTT transcoder bypass in-band signalling mechanism 
described herein to handle PTT transmission control. 

The sequence of steps shown in Fig. 5 is as follows. MS A requests that a half- 
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duplex call to MS B in another system be set up, and sets up a half-duplex connection to 
BTS A. BTS A recognises that the half-duplex call type cannot be carried via the PSTN 
via SwMI A to SwMI B. Therefore, BTS A converts this call into a full-duplex call 52 
using as full-duplex connection the link via the MSC of SwMIA and the PSTN 36 to the 
5 MSC of SwMI B 30 associated with BTS B. A signal representing the identity of MS B 
may be transmitted by BTS A to reach BTS B. The signal may be in DTMF format. BTS B 
detects that the call it receives is a half duplex call, such as through end-to-end signalling 
inserted by BTS A into a set up message to SwMI B or by the type of number used for the 
calling or called party, as the numbering scheme used for full duplex telephone calls is 

10 normally different from that used for half duplex private calls. In any event, a signal 
representing the identity of MS B may be transmitted by BTS A to reach BTS B. The 
signal may be in DTMF format. BTS B, on detecting that the incoming call request is for a 
half-duplex call, sets up a half-duplex connection to MS B. The call set-up proceeds with 
an alerting phase followed by a connect message when MS B answers the call, which 

15 results in BTS A being through-connected to BTS B with a full-duplex path. However, 
BTS A and BTS B continue to signal the call as a half-duplex call to MS A and MS B 
respectively. 

Once the call is through-connected, in-band signalling may be used to control 
the transmission permission, as now seen more particularly in Figure 6. The control flow 
20 illustration of Figure 6 begins with neither MS A nor MS B currently having permission to 
effect a PTT transmission. MS A then sends a request to initiate a half duplex PTT 
transmission to BTS A. BTS A is preferably aware of the current PTT transmission status. 
By knowing the current PTT transmission status, the BTS at which the call originates 
ensures that only one MS at a time has permission to transmit. BTS A then sends a "PTT 
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on" request to BTS B via PSTN 36 and SwMI 30. In response, BTS B sends a "PTT on" 
acknowledgement to BTS A. BTS A then notifies MS A that it has permission to transmit. 
BTS B also preferably notifies MS B that PTT transmit permission has been granted to MS 
A. When MS A ceases transmission, MS A indicates this state to BTS A which, knowing 
5 that MS A currently has PTT transmit permission, sends a "PTT off' request to BTS B via 
PSTN 36 and SwMI 30. In response, BTS B sends a "PTT off' acknowledgement to BTS 
A. BTS A then notifies MS A that it no longer has permission to transmit. BTS B also 
preferably notifies MS B that MS A's PTT transmit permission has been revoked. 

There are at least two situations where collision control may be required to 

10 ensure that only one MS at any particular time has permission to transmit. Firstly, where 
BTS A makes a transmission request on behalf of MS A, yet MS B currently has 
permission to transmit, and such permission status is maintained at BTS B, BTS B may 
respond with a "PTT reject" message instead of a "PTT on" acknowledgement, thereby 
rejecting the transmission request. Secondly, there is a risk in the case where neither MS 

15 has permission to transmit and both BTSs simultaneously send a "PTT On" request to each 
other. In this case the collision may be resolved in several ways. For example, the call 
originator could be deemed to have the highest priority so that the BTS associated with the 
call originator responds to the "PTT On" request with "PTT reject," while the other BTS 
responds with a "PTT On Acknowledgement". In this way, only one BTS holds the 
20 transmit permission. Alternatively, the BTS that last held the transmit permission could be 
deemed to be lower in priority so that the transmit permission priority is alternated between 
the BTSs in the call. 

All PTT transmission control signalling between BTS A and BTS B is 
preferably performed using transcoder bypass in-band signalling whereby PTT signalling is 
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included in the in-band signalling when transcoder bypass is enabled. To effect this, the 
existing transcoder bypass mechanism is preferably enhanced to allow unused bit slots to 
contain PTT messages in the same manner as the synchronization sequence, described 
earlier with reference to Figure 3. 

5 Reference is now made to Figures 7 and 8 which, taken together, are simplified 

illustrations of messaging structures for transcoder bypass in-band PTT signalling, operable 
in accordance with a preferred embodiment of the present invention. Reference to octets in 
Figure 7 is hereinafter used to denote "logical" octets constructed from the concatenation 
of bit streams carried by the unused bit number 1 of multiples of the "physical" octet 

10 shown in Figure 3. Using this bit stream, various PTT signalling messages, such as are 
defined in Figure 8, may be sent. Normally, bit number 1 is set to zero when no PTT 
signalling information is being transmitted. Therefore, a signalling message is preferably 
preceded with a two-octet synchronisation sequence 78 to allow the receiving end to detect 
that a signalling message is to follow. As an alternative to using bit *V for the signalling 

1 5 stream, bits 5-8 allocated to ACELP packets could be used to define a message header that 
could be used to denote that the following information is either an ACELP formatted 
packet or an in-band signalling message. The signalling message itself preferably contains: 
a length indicator 80 which specifies how many octets there are in the PTT 

message; 

20 a header 82 which indicates the PTT message type; 

an optional information field 84 which may be present according to the 
message type and contain parameters relevant to that message; and 

a checksum 86 which is used to ensure that no errors occurred in the message 
during transmission. 
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Typically, the "PTT On 88," "PTT Off 90," and "PTT State Request 92" 
messages shown in Fig. 8, do not have any information field. The "PTT State Response 
94" message preferably has a one-octet information field indicating one of three values: 
PTT On; 
5 - PTT Off; and 

- No PTT. 

This information field indicates whether MS A currently has PTT transmit permission, 
whether MS B currently has PTT permission, or whether neither MS A nor MS B has 
permission. 

10 Reference is now made to Figure 9, which is a simplified control flow 

illustration of BTS handoff with PTT signalling, operable in accordance with a preferred 
embodiment of the present invention. If either MS A or MS B requires a handoff from one 
BTS to another, a new serving BTS, to which the MS's current PTT permission status is 
unknown, must be informed of the MS's current PTT permission status so that the PTT 

15 transmission control mechanism can be preserved. This may be achieved as part of the 
normal handover signalling using conventional techniques as shown in Figure 9. MS A 
issues a handover request 102 to the current serving BTS, labelled "BTS A (old) 96," 
which forwards the request 104 to its MSC 100 along with the current PTT transmit status 
of MS A. The MSC 100 then transmits the handover request and PTT status 106 to the 

20 new serving BTS, labelled "BTS A (new) 98" which acknowledges the request 108 and 
receives the current PTT transmit status. The MSC 100 then issues the handover command 
to BTS A (old) 1 10 which notifies MS A of the handover 1 12. Such handover signalling is 
a typical known procedure used for example in iDEN systems where GSM-type cellular 
signalling is extended such that some information is passed transparently via the MSC 
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from the old BTS to the new BTS. This end-to-end user information field may therefore be 
used to carry the PTT transmit state between the old and new BTS in accordance with this 
embodiment of the present invention. 

Reference is now made to Figure 10, which is a simplified control flow 
5 illustration of BTS handoff with PTT signalling, operable in accordance with a preferred 
embodiment of the present invention. The method illustrated in Figure 10 is an alternative 
to the method shown in Figure 9. In Figure 10 BTS A (new) 122 uses in-band signalling, 
such as the XCDR-bypass PTT control mechanism described earlier, via a wired or 
wireless connection to BTS B 120 after handover has been completed to retrieve the 
10 transmit state from BTS B. 
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CLAIMS 

1 . A method of communication for supporting half-duplex communications via a 
full-duplex link, the method comprising the steps of : 

sending a communication in half duplex format from a first mobile radio 
5 communications station MS (38) to a first base transceiver station BTS (40); 

converting the format of the communication in half duplex format received at 
the first BTS into a full duplex format and sending the communication converted into the 
full duplex format from said first BTS (40) to a second BTS (44); 

converting the format of the communication received at the second BTS back 
10 into a half duplex format at the second BTS and sending the communication in the half 
duplex format to a second MS (42); 

thereby delivering the communication from said first MS (38) to said second 

MS (42). 

2. A method according to claim 1 wherein said full duplex communication is sent via a 
1 5 communication link comprising a public switched telephone network, PSTN . 

3. A method according to claim 2 and wherein the communication sent by the first BTS 
is introduced into and extracted from the PSTN via network switching controllers. 

4. A method according to any one of the preceding claims and wherein the format of 
communications is converted by the BTSs between a half duplex format which comprises a 

20 non-pulse code modulated format and a full duplex format which comprises a pulse code 
modulated signal format. 

5. A method according to claim 4 and wherein the non-pulse code modulated format 
comprises a Terrestrial Trunked Radio (TETRA) digital signal format. 

6. A method according to any one of the preceding claims and which further comprises 
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the step of establishing connection along the full duplex link enabling the communication 
to take place by a procedure wherein the first BTS produces a call set up signal identifying 
the second MS, the call set up signal being in a format which is recognised by the full 
duplex system. 

5 7. A method according to claim 6 and wherein the format of the call set up signal 
produced by the first BTS is dual tone multi-frequency format. 

8. A method according to claim 7 and wherein the call set up signal is sent via a speech 
channel of the full duplex link. 

9. A method according to claim 6, claim 7 or claim 8 and wherein the second BTS is 
10 operable to convert the call set up signal back into an identity signal recognised by the 

second MS as a half duplex call set up signal. 

10. A method according to any one of the preceding claims and further comprising the 
step of establishing transmit permission at a maximum of one of said MSs (38,42) at any 
given time. 

15 11. A method according to any one of the preceding claims wherein one of said MSs 
(38,42) is a calling MS, wherein the other of said MSs (38,42) is a called MS, the method 
further comprising the step of establishing, prior to sending said communication, a default 
push to talk, PTT, transmit permission condition wherein either of said calling MS and said 
called MS has PTT transmit permission. 

20 12. A method according to claim 1 1 and further comprising the step of maintaining the 
PTT transmit status of either of said MSs (38,42) at either of said BTSs (40,44). 
13. A method according to claim 12 and further comprising the steps of: 
handing off one of said MSs (38,42) to a third BTS; and 

transmitting, from the BTS (40,44) from which said MS is being handed to 
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said third BTS, the PTT transmission status of said MS (38,42) being handed off. 

14. A method according to claim 12 and further comprising the steps of: 

handing off one of said MSs (38,42) to a third BTS; and 

transmitting, from the BTS (40,44) from which said MS is not being handed off 
5 to said third BTS, the PTT transmission status of said MS (38,42) being handed off. 

15. A method according to any of the preceding claims the method further comprising 
the step of: 

transmitting a half duplex transmission control signalling message from a 
sending one of said BTSs (40,44) to a receiving one of said BTSs (40,44) using in-band 
10 signalling via the full-duplex connection between the two BTSs. 

16. A method according to claim 15 and wherein said transmitting step comprises 
transmitting said half duplex transmission control signalling message via an in-band 
transcoder bypass transmission. 

17. A method according to claim 16 and wherein said transmitting step comprises 
1 5 transmitting said half duplex transmission control signalling message via an unused bit of 

at least one octet of said transcoder bypass transmission. 

18. A method according to claim 16 or 1 7 and wherein the transmitting step comprises: 

defining a message header in bits 5-8 allocated to an ACELP packet, wherein 
said message header denotes that subsequent bits include an in-band signalling message; 
20 and 

transmitting said half duplex transmission control signalling message via any of 
said subsequent bits. 

19. A method according to any one of the preceding claims and wherein sending the 
communication in half duplex format between the second BTS and the second MS 
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comprises said first BTS (40) inserting an end-to-end signalling message into a setup 
message indicating a half-duplex call request. 

20. A method according to any one of the preceding claims wherein said initiating said 
second half-duplex connection step comprises a network switch controller (30) associated 

5 with said second BTS (44) identifying a half-duplex call request from a telephone number 
associated with either of said MSs (38,42). 

21. A method according to any of the preceding claims the method further comprising 
the step of transmitting a "half duplex reject" message from one of said BTSs (40,44) to 
the other of said BTSs (40,44) requesting half duplex transmission permission if said 

10 rejecting BTS (40,44) currently maintains the permission to transmit for one of said MSs 
(38,42) currently connected to said rejecting BTS (40,44). 

22. A method according to any one of the preceding claims the method further 
comprising the step of transmitting a "half duplex reject" message from a call originating 
one of said BTSs (40,44) to a call receiving one of said BTSs (40,44) and transmitting a 

15 "half duplex on acknowledgement" message from said call receiving one of said BTSs 
(40,44) to said call originating one of said BTSs (40,44) where neither of said MSs (38,42) 
currently has permission to transmit and both of said BTSs (40,44) simultaneously send a 
"half duplex on" request to each other. 

23. A communication system comprising: 

20 a first MS (38) adapted to communicate with a first BTS (40) in a half duplex 

format; 

a first BTS adapted to convert the format of a half duplex format 
communication from the first MS into a full duplex format and to send the communication 
in full duplex frmat to a second BTS (44): 
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a second BTS (44) adapted to convert the format of the communication 
received in full duplex format from the first BTS (40) into half duplex format and to send 
the communication in half duplex format to a second MS via a full-duplex connection and 
via a full-duplex transmission medium (36); and 
5 a second MS (42) adapted to receive the communication in half duplex format 

from the second BTS. 

wherein said first MS (38) is allowed to transmit a communication in half 
duplex format to be received in half duplex format by said second MS. 
24. A communications system according to claim 23 and which is operable according to 
10 the method claimed in any one of claims 1 to 22. 

23. A base transmitter station operable to perform the conversion of communications 
between half duplex and full duplex format for use in the method claimed in any one of 
claims 1 to 22. 
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